Hepatitis A virus-encoded miRNAs attenuate the accumulation of viral genomic RNAs in infected cells.
The establishment of persistent infection with hepatitis A virus (HAV) is the common result of most HAV/cell culture systems. Previous observations show that the synthesis of viral RNAs is reduced during infection. However, the underlying mechanism is poorly understood. We characterized three HAV-encoded miRNAs in our previous study. In this study, we aim to investigate the impact of these miRNAs on the accumulation of viral RNAs. The results indicated that the synthesis of viral genomic RNAs was dramatically reduced (more than 75 % reduction, P < 0.05) when transfected with one or two viral miRNA mimics. Conversely, they were significantly increased (more than 3.3-fold addition, P < 0.05) when transfected with one or two viral miRNA inhibitors. The luciferase reporter assay of miRNA targets showed that viral miRNAs were fully complementary to specific sites of the viral plus or minus strand RNA and strongly inhibited their expressions. Further data showed that the relative abundance of viral genomic RNA fragments that contain miRNA targets was also dramatically reduced (more than 80 % reduction, P < 0.05) when viral miRNAs were overexpressed with miRNA mimics. In contrast, they were significantly increased (approximately 2-fold addition, P < 0.05) when viral miRNAs were inhibited with miRNA inhibitors. In conclusion, these data suggest a possible mechanism for the reduction of viral RNA synthesis during HAV infection. Thus, we propose that it is likely that RNA virus-derived miRNA could serve as a self-mediated feedback regulator during infection.